Hypoxia-induced switches of myosin heavy chain iso-gene expression in rat heart.
Cardiac hypertrophy and atrophy increase expression of fetal iso-genes. A common factor is a decrease in cellular oxygen tension. To test the hypothesis that hypoxia changes cardiac MHC iso-gene expression Wistar rats were exposed to 24 and 48 h of hypobaric hypoxia (11% oxygen) and mRNA was isolated from the left ventricle. In addition, neonatal rat cardiomyocytes were incubated for up to 48 h in a hypoxic chamber. Transcript levels of MHCalpha (adult isoform), MHCbeta (fetal isoform), and Nkx2.5, the earliest known marker for cardiogenesis, were measured by real-time quantitative RT-PCR and normalized to levels of 18S rRNA. Expression of the transcription factor Nkx2.5 increased with hypoxia. Hypoxia decreased MHCalpha and increased MHCbeta transcript levels, both in vivo and in vitro. We conclude that hypoxia per se induces a pattern of isoform gene expression associated with early cardiac development.